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A series of observations was made at Balboa Heights, 
Calla1 Zone, during the month of April to determine the 
maximum heating of steel or iron exposed to the sun’s 
rays in the Tropics. 

Method of exposure..-Blocks of steel 2 by 2 by 12 
inches were expwed to the sun’s rays in a manner fav- 
orable for maximum heating. These blocks were plawd 
across a 1. by 4 inch plank lyin8 flat on a concrete 
ment inside the instrument inclosure (fence!). ri 
or 10 inch board was stood up edgewise a few inches 
from the blocks on the windward side to rotect them 

light immediately above the surface of the ound in- 
side the fenced inclosure. ,The 
movement obtained was not comp f) ete, but it was nearly 
so. It was thought to represent approximately the ex- 
posure found in the more protected sections of steel 
structures exposed to solar radiation. 

The observations were made during the latter part .of 
April with the midday sun directly overhead and It,s 
rays falling vertical1 on the earrth’s surface. A one-half 
inch hole was.drilleginto the center of each steel block. 
The resulting well was filled with mercury and readings 
were made at 15 minute or half hour intervals by 
immersing the thermometer bulb in the mercury well. 

Records.-The highest steel temperature observed was 
133 degrees F. at 3:30 . m. April 26th. It is estimated 
that under the most P avorable natural condit,ions pos- 
sible in the Canal Zone t.he maximum temperat,ure of 
ex osed steel is not likely t.0 exceed 140 degrees F. 

gimilar records of the temperature of exposed steel at, 
stations in the United Shtes or elsewhere are not at 
hand. It is thought, however, that the maximum tem- 
perature of exposed steel is higher in the Canal Zone 
than in the more humid sect,ions of the United States, but 
lower than in the dry sections of the West and Southwest,, 
as humidity in the atmosphere absorbs a considerable 
percentage of the sun’s heat and diminishes the solar 
radiation reaching the earth’s surface. It is estimated 
that the maximum exposed steel temperatures in the 
deserts of the Southwest may reach 160 degrees F. or 
higher. If not already available, it is su gested that it 
might be well to obtain a series of expose2 steel temper- 
ature records at  a few selected stations in different sec- 
tions of the United States. These data would be of 
value to structural-steel engineers and designers who 
must figure the expansion and contraction of steel, 
coverin the expected maximum ‘any in temperature. 

fects of temperature changes on steel structures of pre- 
cise dimensions : 

ates of the Panama Canal were 

leakQge through them is very small. In  measuring t,his 
leaka e it w8s found to vary somewhat throughout the 
day, %eing regularly heavier during the daytime than at 
night, due to the action of the sun shining on one side 
of the gates and causing the metal on the exposed side 
to expand and the gates to buckle or warp slightly, 

Injiuence of co tthe TS 012 leakage. exposed tem.peratures.-Ex peri- 
thereby increasin 

mental Qbservations were made to determine roughly 
the comparative heat absorbing pro rties of various 

from the wind movement, which was at  a P 1 times very 

rotection P rom wind 

The f ollowing may be mentioned, i lustrabing the ef- 

designed to be as near f 9 water-tight as possible, and the 
The steel spillway 

colors exposed to the sun’s rays. i;” locks of steel of 

white, red, and 

paint used it, was 
paint of identical 

composition, escept for the coloring pigment, but we 
had no equi ment for mixing paints and were unable 
to do this. qhe paint used was obtdned from the paint 
shop. I think its ingredients were linseed oil and 
white lead for the green, white, and red paint, 

sure regarfing the black aint, but I t R ink some other 

The luster seeme.d very much the same in the various 
pain@ which would seem important in the question of 
absorption. 

The results obtained were not thought to be exact, but 
only approximate. It is probable that repeating the 
observations would not ive precisely the same records, 
but very similar ones. %ecords made two years earlier 
with the same black and white blocb, but different coats 
of paint, were similar, but they showed a somewhat 
larger “spread” between the black and white steel tem- 

eratures, but the esposure was slightly different, both 
bocks lyin flat on the concrete inside a skeleton or 
bottoniless % ox. 

Successive temperatures of each throughout the day 
are shown on the attached diagram (fig. 1). 

coloring pi ment.s in the green and red aint. 

element was used instectd o s linseed oil, as it dried rapidly. 

7EHP.CMINRES 0F-L 
I m M 0  m avvs @am 

Of the various colors black is known to absorb the 
maximum ’ percentage of solar radiation and white 
absorbs the minimum per cent. It will be seen that 
colors have a ve . pronounced effect on the temperature 
of bodies ex ose 7 to direct solar radiation. A maximum 
“spread” o f 2 0  degrees F. between the black and white 
steel temperatures was observed on one occasion. The 
red steel temperatures arc only sli htly higher than tho 
white, indimtin that red is not t a e warm color that, it 
is popularly befieved to be. On the other hand, green 
seems to absorb near1 as ,much heat as black.‘ 

Experiments with c s 0th of different colors gave similar 
results, indicating that in hot weather one’s comfort may 
be promoted by selecting wearing apparel of colors that 
have low heat-absorbing properties. 

CI.experlmentsriteA by Domo, MOKTHLY WEATHER REVIEW, June, lazO,9: 351. 
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Central America is on the northern edge of the area of The results obtained in these observations are thought . 
eatest diurnal pressure variation in the Western 

America and the north-central portions of South America. 
gernisphere, an area which? roughly, embraces Central 

fa i in pressure from noon to 1 p. m. is about 0.04 inch. 

As an example of the change that may occur in this 
re ion it is noted that at  Mexico City the average diurnal 

The hourly rate of fall is, however, considerably less 
than that observed by capt. Jackson for t,he hour 

afternoon houri is ully as much. 

DIURNAL PRESSURE cHANQE I N  GULF OF FONSECA. 
Capt. E* '. Jacbony 'Ommanding Officer Of the s. '* 

consi ered to be an instance of unusual 
TWOmn, re Orted t8he Hydrographic 13-1 p. m., althou h the average total fall for all the 
office what he B pressure change* During the period from Jan- 
'lmy 39 t' Febnlary " 9  1930, u.hile t'he Ta'coma was 
stationed at Amdpa, Honduras, Gulf Of Follseca, capt. 
Jackson Observed dai9y bet'veen the hours Of l3 shows 
noon and 1 p. m. a very shar fall in the barograph trace. 

to February 4, inclusive, during which the fall was most 
pronounced, was slightly more than 0.05 inch. There F ~ ~ ~ ~ ~ ~ .  
was no accompanying noticeable weather change. 

The barometric trace from the: Weather Bureau sta- 
tion at  Swali Island, off northern coast of Honduras, 
the; nearest point from wliich such a record is available, 

no uliusual chmacteristics for the period in 

promisec1 a furt,her re ort to be f 
me average for 8- R ay period, from Januav 39 Capt. Jacksol1 

made from L~ ~ ~ ~ i ~ ~ ,  Salvnclor, also ill Gulf of 

THE CLIMATE OF JAPAN AND FORMOSA. 

By ELLEN MARY SANDERS.~ 

The climate of the festoon of islands which begins in the 
south with Formosa near latitude 21 O N:, and stretches 
no:thward t.0 Y ~ Z O  near latitude 4 6 O  N.. is esceptionslly 
interesting, not only IM illiistrating the change of climate 
which naturally comes about y1t.h such a. change of 
latitude, but becau9e it presents so gent  n contra.st to the 
other countries bordering the ocenns lying in tahe same 
lat,itude. 9 h g e  body of data is now rt.\-nilnblr?, Biiice 
t.he Central Meteorolo i d  Observntory OF Tokio has 
been a.t work for ove;. t. K iirty years observing and collect,- 
ing the reru1t.s of other o h w v r s ,  and the ohser\-nt,oriea of 
Formosa have been wnrkiii for close upnn tw-cnt.j- years. 
so that a more detailec1 &soription of t.lie clinint,e of 
Japun and Fprmosa is.possil)le t,han Iiw fls yet been givm 
Suoh a: description is the aim of t,he present article. Jt 
can only be revardecl ns ttmtative, linblc to modilioa.t,ion 
when furthm (rata nre forthroinino. 

No description of the climate o?Japan would be coni- 
plete which did not emphaize the influence of the 
continent of Asia. Therefore, at the risk of repeatin 
what is already well known an introductory account o 
the general results of the position of tlie islands is included. 
This is followed bv a consideration as to the effects of 
ocean currents, and an account of the storms to which tlie 
islands are subject, on botlh of which topics new material 
is available. After those general considerations a 
datailcd description of the clinintic zones is given, based 
on the re ort,s of the observatories of Japan and Formosa. 

Ceneru! rest& qf' po.s-i.~~on..'--Japaii is situated off the 
east coast of A&, so that during the cold semon it has 
an immense stretch of frozen land to windward, and ;is a 
result its temperature is far colder than is normal for its 
lad t,ude. In a.ddition to the modification in temperature 
the distribution of rainfall is also a result of the prosirnit,?- 
of the great land mass. 

In winter the central part of Asi? becomes an area of 
high pressure since the land cools more quickly t.han t.he 
watey? therefox t,he winds blow out from the cmter. 
Fig. 1 shows tlie winter winds of Japm mid Foimnsti. 
Japan comes into the tcack of those winds which blow 
from the NW. coming ucrosx the cold lands of northe .n 
Asia. To these wincls the north coast of Japan ow'es its 
rain, and the cold winter, purticulaAy marked in the 
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island of Tczo. F o ! T ~ ~ o s ~ ~ ,  on t,hc ot.l:t?r hand! comes 
into the zone of t.he NE. TrmIe Winds during its ooid 
season, and thus. has  winds coming over tlie ocean from a 
northeasterly tliroctioii. 

Tn summer the c e n t d  part of Asia becomes an area of 
low pressure, due to the heating of t,he lnnd iiit~s, and 
coiisequ~iit,ly winds blow iii toward t,he center from all 
sides. Fig. 3 shows the direction of such of these winds 
as cross Jn mi. It. v;ill be nut.icerl t.hat they hlowfi.om.the 
SE. and t. \ iat. t hcy b;avc:w t.he wenii helox  i.caching 
.Japan, t.hus t.liey ti: c warm, mnisturr?-laden winds. To 
t,liese winds thc sout,hrz.i.ii cowt. of Jnpwii owes tlit? greater 
part of it.s ra.in, while Pcrmosa, \\-:hich lies fur enough. to 
the south to get. the full forco of the Monsoon. sliaras wit.li 
Chinn one of the heaviest r ~ h l s l l s  of the eatmire globe. 

0ec:a.n. currt11t.s.----It 1%-21s fornicdy thouglit, t,lint. thr 
o.ce.eaii curre1it.s w1iic.h flow in t,he udjoining setis \vert? one 
of the most important, factors of the ciinici.te of Japan. 
Recent investigations have led to a modification of this 
view. Therefore it is necessary to esamine t.he eflects of 
the ocean currents on the climate. 

There are two warm ocean currents, the Tsushima and 
the Kuroshio, and one cold curi.ent, the Oyashio. The 
warm current, called the Tsushima. enter: the sea of 
Japan through the stvait of Korea niid touches the north- 
west roast of Nippon.' The curve of the isot.hernis on the 
west coast of Japn.n, which nitty be seen in Fig. 7. is yer- 
haps clue in part to this current, although, in t-he main, 
t,lio relief is responrible for the course of t.he isotherms. 
A large uniount of the fog and rain which conies to the 
west coast during the winter niay also be due in part. t,o 
this c.urrent., since in winter the prevtiiliiig wind conies 
straight from the pait of the ocean w71iic.h is wavmed by it. 

Thc cold current., called the Oymhio, flowing in a south- 
west,erly direc.t.ion, touches the castern and sout,he! n 
coasts of H d i o d ~  be and also eastem Nippon. and -may 
contribut.c t o w d  loweiing the t,etnpn:uture of theso 
dis.ti.ic:ts. The other warm curmiit. the I<uroshio, vi1ic.h 
touches the sout,lierii coitut. of Nippon in. its course 
toward the northeast, is far niore powerful than either of 
the others. and higher in temperature t1in.n the Tsushima. 
The great amount of rain 011 the southea~tern coast of 
Japan during the summer may be partly due to this 
current. 

2 Art. 4, 1'01. XSXVII, Journal ofColl. of Sc. Imprial Univ. of Tokio. 


